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jK y h 2 0 9 (DM&lz X *) JBSJ^fM^Wt £ d <h 0 jg*tf, luffi#14 

K*±, ix.ll II<7)filt:f»^ HI 6 Kfaofc&9lt;:t£x.«r.J:v\, 

[0 0 4 8] 
Mfe<7>ff^3] 

[0 0 4 9] 

£f\ d^L^v^LDifj^<7) 1 OWWV— 9*|&«S (Nd:YV0 4 W-^f\ CW. H 2 
i^P$t (5 3 2nm) ) ^4^ffl^1"^o flWEl'— *f$HB#li. TEMooOf&M*- 

- Aflii 2 . 2 5 mm-CJb * o J£#* "9 1% ti 0 . 3 mradflST? & £ 0 R#t ^ 9 - £H 

oj&^ffli- * d t x\ f&s^ft^ <b a m p -fiitz^m \z\s-4f\£~-A omftsim 

t^tm. rv*\ ytrntytrnw*. mMmizMLmu^MMznLm^mz^LW 
i o° t-r& 0 sfc, ^mAtmMmKmu^MBKMLx. ytmhtitm. r 

[0 0 5 0] 

#^Z^ 15 0 mmO^Pdl v'J>K'J*^V>X4 0 la, 4 0 1b, 40 

lc, &IM 0 ld£. UtrfBftttA, ft«lB, ft*|<\ &««lMi>en^*L0 o AM 
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mMt(D^M^fl^fl<Dim±.Xm^X 110-12 OmmOF^-eP&i-^o 
[0 0 5 1 ] 

£ £>C OmmO^pftv'; > R'j #;H/>X4 0 2aW4 0 2b<7)# 

'J > KM )W y X(DmnU^H^ ^> . W > KU #;vi^Xc9¥ra^*b«:& 
^*i£^Kfcg-r&#l££f &o > KU */H/>X4 0 2 

[0 0 5 2] 

J^_h(7)@£«m; 19, ftS4 0 0 ^m. *S@2 0 ^mflltO^ X(7)ftv>fcf- 
4o, BBj^icioV^TfM^tL^o i^Si-eti, mrfaF.s*j-®^i3v^-c, 400 

3&-f£-t;W#&o -?-&;b^ 4oftv^-i4 0 5a, 4 0 5b. 4 0 5cl 

<74 0 sdoit^— miLtueeeu -eti^imiaiJi^ft^siv^i-f £>l 

. m 1 • 5 mmOft^H H H *ifI^ ? # f> ^> o 
[0 0 5 3] 

tii^J 5 0 OW<7)CWc7)LDU*SYAGV-->f lrfflv\ 4 0 4C 

J: n 1 X 5mm<7)tfRe-A 4 0 5e^BS|tM^ffM1-^>o h iluie4 oog 
v^-A£S^ i 1 ^Hulfiffin^-A 4 0 5eHMt^o m^hit^A 0 4 
(iMx.(i\ 111 1 T^Lfc^a^^X 1 1 1 CO J: 9 V— iftr- A^^tOi^>Xlc 
i4^A#t$-*-C^Lr & iw 0 &&^f±, 2$C<7>v'; > K'J ^;nx>x^e^ 

[0 0 5 4] 
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J2JLLO X n \z LXfttm L £gv> if - A £ffi^> x_ IflSIFJ 1 Xtf L £ XIS 
fflo— ttnsK? M08 h Y*6ffl<7)— ttn^^y h l 0 9 ^£ffl^T#2f#Jil£<£ 

(^j:v> 0 ^mmmzH^&mgM, x^om^^-^ih^x^^^x^m^m 

iz * - ^- 9 y -f* ^x m& £ c t -ex * ;v $Nr * ftS^-fp] i fc-e 

[0 0 5 5] 
[0 0 5 6] 

£i% IDBbfe^Ol 0WOV— «f«S»5 0 1 (Nd:YV0 4 l^— ?\ CW, $ 2 i^H 
t (5 3 2nm) ) JtmH.'fho tfffB V— <f3&««M±, TEMoo^iS^- KT\ * 

2. 2 5rant^-?)o S^^liO. 3mradflJ^t*&&o £Olf- AliASfcOT 

vV > VV*)\'l'>Z2ttMJ&<OV-AJ^*Xs*>y-£ U l^fSl/itttf-A 
^ilfLHRf^Ltii^o a#otf-A^x^>^-£mrf£if-A 

*Lfcl/-if tf-Ati f 0 V>X5 0 4 £?>U ^S#JIil5 0 6«ti¥Il 

^^ijit-r^o f ovyx\zx.^nmm\zm&zfrtzm i iv-*f\£'-A*mm 
5 o 5a*ttJW¥ffi-tfcj&j£$*La 0 

[0 0 5 7] 

^WV ^7-5 0 3 ^ 1 1\ fjieTOi^iSV^T. huIS 

gv^tr-A 5 o 5^S^-^^o stow*; s ^-o^jKni&g^tr-A 5 0 5 
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<Dmk<Dmtli f B 1/>X5 0 4 K & *)mz-tiK-Z> 0 V-*f\£-A(D¥-mWWk5 
0 6 \~n-f%>XMftm*2 0° tt^o £*UCJ: 19#^#M5 0 6±K*3tt&, 

iswii^ f) « i/ - f e - a <oR*r* t t ^ k t § o ^ 

^y&^S-efi> 1T)W <7-5 0 3lil #tf#J&-effiv^ 1 jjft<7)<&<7>7^i:1-& 

-T^o ftv^lf-A 5 0 5 <0^^<7)^J^ (±, 10 0-2 0 0 Omm/si: U Ut L < 

Ii5 0 Omm/slSJth-r&o 
[0 0 5 8] 

^2i«p^^i ^ff^^n^Rv^if-A 505 iz&i^txmm-^VfWkS o 

6 ^»£BMj"f &^#>> tii^J 2 0 0 0WcOLDSiSH(7)YAGl/-^f5 0 8 £ffiv>& 

o ftv^if-A 5 o siijttKWffijS-ciftfti-ajt*, ^ffM-r^^-A 

^ 7-5 0 3 K£&7££Mi&£fcZ&*m-£Z>^^-^ 5 1 l-ca-9 ZtX* 

, friESv^e-A5 1 i *ift§^*^i^iisfcts«, ztuz£t)mm& 

LT. 1 0 0^±<7>m^^#o-rv^7t:a6-e^^ 0 
[0 0 5 9] 

0Ox.(i\ #^BI5 0 6 <W-f Xt>*\ 1 2 5 X 1 2 5imnOlEy7^*e&£ 

ft£ 1 2 5mm. fll 0 . 5vw<D^\£-A 5 1 1 *#>/*y ^ =7-<D 

A 5 1 1 ?)ff^c#|££ L"C> ^ijil^ IH1V>X5 0 9 KX tf-A£-$l«;^ 
¥£bv'J > K'J 77;i/V>X5 1 0 J: J) -77^^*^; Ltfl It & J: 

^fiLt, §£fttft < T(i&£>&v> 0 ^ix.(i\ *f tf-A^iiJLT^-J&l- 
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z> tx*-* )v^f-^^mt-r ttfetf i < v^-*f-c tiffin tbtta^ 

— +f if — a tt-ett ^#tt-2>^L x =Fm<D%*iL * mm -t %> - 1 t & & 0 

[0 0 6 0] 

5 0 3 Jt^MMmYzZ^tzfe, 1 tt^x- v 5 0 7 ^ft^H H H *4fW<7)i|iSW^^lt 
fflf^V ^ 7-5 0 3 Z^fflfflMfrmtZ ZtZmiQMLftz.lt 
iv^ 0 ^W^.-Cti, Buf2ftlS H B H *ifW<7)iIiS{i 1 5 0 ^mflE"?* , 
^fttltt^7 : --v 5 0 7 ^JH^o-Cv^t^iv^o 
[0 0 6 1 ] 

vrnmrnm 5 ] 

[0 0 6 2] 

i$mz?fim(vfm^^y^yy&mLxmmzfrm3-2>o 07 (a) x^-r^-m 

#117 0 3ti-d LTMc"^^-^^ T F T <D^~ - 
^My'J3>^TMtl7 02 * $ 50-20 0nmOJ5£^$; LT^&o 

[0 0 6 3] 
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K*»* LT^iStti: LTis < o -e^> RHifc*'* ? * 'J > ^V*K J: >J v 
U n > (B K-7% 1-10 Hem) £9-?? ht LT»fty V 3 >K* 1 0 ~ 
6 OnmOlf ^-CffM-r^o ft^WfcJSBUfefM** * 9 if* K 0 2 t A r 

v^os^Jt at»Jt) tm3m, 9 >rm<Di±tio. 4Pa, & 

*«^J4. lW/cm2 (13. 56MHz) , ItMSf 2 0 0 V t ~T & o 

k j: rj t&mmn^mm < amt^ u 3 >m 1 0 4 *itm-?z> - 
H ? t^ 0 sfc, sfcfbv 1 ; Jtau^fcfcor, ^fitim&m 1 0 3 t?«jE 
T^*nf^®iS^^*-7 0 7X-TMa^<7) ^® Ma * fir o t & & v * 0 it^xv^ 

, ieSJSafc*'*? 9 } ) >^i:tIfty'J 3>I7 0 5 ^10-3 0nm<7)J¥$-« 
^-T^o ft^ftfcj£BI#:#l±, ^'"^ ^^CN 2 i: A r £ffi^-£<7>?l£\tb (»ft 
Sit) Zim t-f&o X^v9i)>9~m<Vl±t)0. 8Pa, BC«S*4. lW/cm 
2(13. 5 6 MHz) mffinm&M2 0 OVt-t&o 
[0 0 6 4] 

'J xnitm m*Pfi&7 7 . 5-eab^-i:^^ll®W^(±-?-o^M'fb^ll^<7)i:|W| 

tmt'y) ? >m<D 2 mm&t-r & z tx\ mmr- vmmm^mz* 3 o~ 

8 Onmi: LT&r- h 'J -**«£«:1&«3*, 2. 5 ~ 1 0 V. ft^WtwIi 3 . 
0-5. 5VTTFT^ft$^-t35 f -Cl-5o 
[0 0 6 5] 

gKfcv ■Jn>l7 0 4 fcMlbv U n >g| 7 0 5 OfltJf #*3&j£Lfc^ £ 1 * 
H7 0 6 «n o il#H7 0 6l^'J7T> (Mo) . ?>^Xf> 

(w) , (t i) ^o^st^^m, Mfb^*>> &it?>9fr, mt9y 

77,7-ymv>±mmW}, r/nr>y')^ K (WS i2) > ^')7'f>y 
'Jt>f K (M o S i 2) > 9 y v V *M K (T i S i 2) > r^^^y'it'f K 
(TaS 12) > ^oAyiJf/f K (C r S i 2) > ^^Vfy'jt^f K (CoS 
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i2) > fiiy'it^f K (P t S i2> f^yVt^f h\ 'J>^#n>^K-e> 

^t^lMMS"; 3>fi«)iotf^?,iiRtao iift)i7 o 6 

1 0~ 1 0 Onm, ftt L< t± 2 0-5 Onm£-f&o 
[0 0 6 6] 

07 (B) -CTjcf-J:^ SMC^ltAI^^I^^ l^-f!7 0 7 
7 0 8 ^ilftI7 0 60*&«^M*tLT, H8ft«#fc*&» 1 S*!!* 

^i-^o^igffl-r^-r t^-el-So -f-fcfr*^ v— »fjt7 o 7 SriDSj^o i o 

W<aV-*f5^»£#«fc'**£2*1Hifc (Nd:YV0 4 V— f> CW, 5 3 2nm) <h L 
. l^-«7 0 8£ai#3 — if«t«tt5I*t (NdiYAGV- 
■F, CW, 1.0 6 4/inu TEMoo) tt^o il«H7 0 6^— «7 0 7, 

Z> o 

[0 0 6 7] 

0 7 (C) T^tJ:?^ *2ftI7 0 9 tLT^V^^ (Ta) 

„ ^>nf> (w) , (Ti) , (Mo) , r;w^ — *a ( 

Al) ,83 (Cu) ^^atf*L^x*3lli^R^fi7C3RS:±^t-t&^*t*l- 
L< »±<fc^!»*tfl-«:Jt*i-*o ilf«l7 0 6 t§2fti7 0 9 ^^rJPX 

Lxr- vnM^WL-fhijK %<DK* ^m.fr&tnt\*mw&7 o 6 £Sfty~ 

(TaN) ITe^U i2$fl7 0 9 ^r/^Xf> (W) 

il#H7 0 6 ZW.it? (TaN) KT3&£U ^2i«l 

7 0 9 £T i mt-tZ&fr&t>*t-e$>2>o 
[0 0 6 8] 

H8 (A) t/TtJ:^:, y-Ht/^-vifmVy^h^ 
* 7 1 0£I£ltT K^-f ^-yf-V^HJ: «5 # 1 ^ y > ^ftia*ff 9 o ^y^> 
y-*Klfi#!!x.f;f I C P (Inductively Coupled Plasma I ^Mg^M^Xv) je. y 
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W) (TaN) (D^v^yyiZltCF^tC 1 2t02t*m^Z> 

^tco^- hm^^-> 7 1 1 N 7 1 2 0|IW:i 5 ~ 5 0S^Mft*#fe* 

%m $ tt^M'fb v 'j3>i7 0 5i^ hi fm(o r- h mn^ * - > 7 1 K 7 

[0 0 6 9] 

- <t>&, i2X7f> y&mzmz.. ^ y y \z s ¥§t c i 2^ 02 
) mvmjj&x-vTyyzft Ltiifti7 1 1 ^21117 1 3 

02 f>^*r- MI^fM^ (118 (B) ) o 
[0 0 7 0] 

r- v nmum 1 mmm 7 1 1 1 & 2 mnm 1 1 3 1 e>mmm7&fc-e$> 0 > wf 

M^-e^-T t H l 7 1 1 **JKw <£ 5 t-^W Lfcfllii ( h v 7°^ y h M) 
^tLtv^ 0 -eo^. 138 (C) T^i-J:^ K-e>^ai*ff -9o fifiWT- 

at«E*Jiui[W»t-&ifctwj: 7 0 3 Kfcf&ir &7Fm.mm<Dmmz 

9 iciSMSEE-e— #*ao^#MiK *>&&alt, r- h 9 

7 7 p t^|l^»t«7 1 5«U ^^m. 0 8 (D) -C^tJ:^:, H 

9 BnWr- h * - 9 * :/ L D DflfctO TFT & £ t j&*"C # 4 e 

[0 0 7 1] 
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[0 0 7 2] 

>ZftZf&^&m2yfmm¥M7 1 6, LDD«tl.lll 
Mlliit7 1 5 0-®14'fb(i*^ffi^^LTAM^^^^l/-- 1 f7fe7 1 7 £ 

7 1 8 £n i 7i5tt2 ^flffeffitt 7 1 6 mmz titz^-m^m i 

i 1 -C/Tt ^ (0 ^Iffit ^» i t i ^. o V — *fJh7 0 7 ^rLDlb^^: 

<7)l 0WO^--fHig^*^t1-^^2^P^ (Nd:YV0 4 U— 9*, CW. 5 3 2nm 

) tu «7 o 8 £m*j3 Qw<Du-^5&m^*itmt-rz>&*$i (m:ya 

GV— *f> CW, 1.0 6 4 //nu TEMqo) fct4iWi4 0 ^O&SKJSV^T, 

i #mJi 7 i i £ i/ - ^snm lt, -e c: ofz^nffe k «t o . # H H H Sit l 

[0 0 7 3] 

^t-C, 139 (A) tc^i-J:^ H^3lfelf® 7 1 9 izfrmz^i- ZMMit^ 
•j3>I^SiH 4 , N 2 0, NH 3 , H 2 <7)?t£-#*£ffi^Ty7X-7C 
J: ^tt^SJt 3 2 5 a CXMJ&1r2>o HJ¥i2 5 0-2 0 0nm<7))¥£ <b U 

[0 0 7 4] 

f(7)i, ^316117 1 9C3>^ h*-;i/£ffMU A K T i , Mo. 

w^*fflv>tgei7 2 o ^iiM^-r&o samifiso-wi. mi? 5 0 - 2 5 0 

xw<D7 ili, MJ?3 0 0-50 OnmO-g-feJH (AltTi t<7)£-£Jg|) £<7)« 
HJgl^fflv^ (HJ9 (B) ) o 
[0 0 7 5] 

-2, 0 v ij rr > £ 9 - r y h t LXHtmfcX'* ? 9 U > f^X^mrf hWAt'y V =f 



ttitiE#2 003-3062107 



m% 2002-294305 



^-v! 28/ 



o 

[0 0 7 6] 

T F TTflMr &«£gll&**aKt: t - ho 

Z) o 

[0 0 7 7] 

rnrnw z mm t & m& & ^ l a*, o ta&ie i± - ^ k 

[0 0 7 8] 

mm^fm 6 ] 

a 1 0 (a) -e^-r J; 9 k*3»«mi 7 1 9±c fM&its 7 2 1 znm 

ffM-T&o :otfl:y'J3>Iti^->j7tti:l^ 8&^£^ lit # 

tf-e § * o 

[0 0 7 9] 

5 ijftiHyi 7 2 2 ^Mt^o A U Ti, Mo. W^O*Bttttftt 
ff^i" Z> %m 7 2 3 itm 3 ~H 5 jftlffli ^ffM Lfc3>**b*->u K^-^T 
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[0 0 8 0] 

^rnm^mxn^ mmnftm 5tm%& xmxr- v * ? ? y°m&?> l 
d d ^tt^ tft *Mt^Mt:^^t^to vxr\zmm-r^mM 
fm^&^x, nmmms tmcb^zm-tw^iz&MLxm^&^tt lx 

[0 0 8 1] 

t-f. mm^mtnm- lt, o i_t^T*^tm7 o 2, #s#;§i 

7 0 3. SMfcv "J3>R7 0 4, ffi-fk v 'Ja>17 0 5, Hi 7 0 6, f 

2*tl7 0 9 «no El 7 (C) -C^-TXfi £ Xff 7 0 

[0 0 8 2] 

eh 1 (a) -e^i-<£9K> y- ni<o/^->c^-Ci^f > 
^UnXLT, 1 1 111 7 0 6 ±t:i 2 fSi 7 3 0 ^Mtl>o z<d 
%2mnm 7 3 0 h LT\ -itl<0^i!|?: Y-^y*f-fZ>o ill 

SI7 0 6 ^®it$-^T###M7 0 3 C-fll^t^ftAL, »l^*t 
»««7 3 2 ^WLlTh (Ell 1 (B) ) o 

[0 0 8 3] 

^ l;> H 1 7 0 6, §2 7 3 0±Ciity V n >0il#<«lf Jf £ 

lit, i^7f ») t^f Kx^-t 7 3 3 (El 11 (c 

) ) o Z.<D*M KX^— 9-7 3 3 hffl22$m«7 3 0£ K-^V^^? t 
LTffiv\ ilfti7 0 6 £iILT— #«ao^jjft!lSl3& , ^SP$*Lfe»2^i(ft«» 
ffi«7 3 4 ^leS^WCMt* (Ell 1 (D) ) o 
[0 0 8 4] 
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[0 0 8 5l 

nil (e) -e^i-j^K, y-^MKM y^m-thw.i^mmw&i 

3 4, LDD^t^f l^ttMit7 3 2 LT Alt 

^H&£V-^f;ft7 172:7 1 8£Sl^«jf«7 1 5t|2^tlii7 
1 6«^^tt^^#)S 7 0 3 ^HSM1-^>o V-^OflSlt^^^V-^BS 

. l^-^7 1 7^LDafe^l 0W<DU-^%-m&*itmt1rZ>M2{lhmigL (N 
d:YV0 4 l/-"9\ CW, 5 3 2nm) ^ L> V-f*7 1 8 0fOI/-f'HS 
fy£«i<h1-&S» (Nd:YAGl/--*f\ CW, 1.0 6 4 ^m, TEMqo) t-fZZli 

[0 0 8 6] 

^<d^ %2mmmi 3 0 k^^— 9-7 3 3 £-7*? t L-ci 1 $ti 

7 0 6c7)^^^>^^^f do Lt, ^3lftjfM 7 3 5 \zi^%^^^>WMAt 
W avjRfcS i H4, N 2 0, NH3, H 2 <7)rl^^ : Srfflv>T-7 0 9XVC VDft 
JwJ: l}*Kt«I«t«E2 5 0-3 5 0t«tS o JH¥(± 5 0-20 0nmOff£ 

? (HI 1 2 (A) ) o 
[0 0 8 7] 

MWCffl 5 Ifelf* 7 3 6 ZfcWL-tko A U T i > Mo. Wf<D|lttMt 

i^tt^o ^5^m^^w#^--eff^-r^>-i:-esfimr B m»^g:«t, 

12 (B) ) o 

[0 0 8 8] 
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[0 0 8 9] 
[0 0 9 0] 

[ii«8] 

& o 

[0 0 9 1] 

El 1 3 (A) K*5V»t\ 0 l±i:TttlI7 0 2 7 0 3 $: 

M*t7 4 1 OJ&S&ff ?o 
[0 0 9 2] 

'J3-/R7 0 4, Sftv ';n>17 0 5, Hi 2*mS 7 0 6 £ffM1"& (HI 1 3 
(B) ) o 

[0 0 9 3] 

%<Ofe, ^2fti 7 0 9 *Bj£-t* (HI 3 (C) ) o ^LT, 3-y*f-y? 
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it 7 4 1 tifw; t-ey- vfm^^m^x^^ts ( 

EI 1 4 (D) ) o 
[0 0 9 4] 

>k^\ mi A (A) -e^1"<t d ^2fti 7 4 2±Kv*? 7 4 3 
^-r^> 0 i0^^ 7 4 3lii2f*i 7 4 2 «:IHtM:, ^-hm^t* 
-^-5y y°L%^LDDmi&<DMZfttztf¥m®-m7 0 3±tc^fMi-^>o - 
<7)^T% 7X^ 7 4 3 *mm LT K— \£^s v>H 2 7 4 4 

[0 0 9 5] 

^<7>#u * 1 ^#fc^# 74 K # 2 7 4 4 VffiMttr- V *&*f 

K05fc**BWfc Lf:iM^II^fll £ IwtftK LTfif^ (014 (B) ) 

o mmm^ttLxAmftJ)m%z>\s-rjt7 i7t7i 8 1**6%^ 7 

4 1 ^i2WfJl7 4 4**Bjft$*Lfc^ai#Ji 7 0 3 KHB#H-& 0 

:M s tHo -r^t>^), 1 7£LD]8&fe£<ai 0W<7>1"— f^flfc 

jtMt-?2>m2Mm$i (Nd:YV0 4 l/-+f\ CW, 5 3 2nm) t L> V-^7 1 8 
£ffi#3 0WOV-^^gf££7i;^-f (Nd:YAGV— 9-\ CW, 1.064 
//m, TEMoo) t-T^-ii^T^^o 
[0 0 9 6] 

mo5fcK^|WlBf left 9 - h^nTfg-C^^o J^PfOX^Ji, MMofm 1 <!: HflM:: 
^fx.(i\ L D DitO-Mr- MI 1 1 - / 7 7 ^ t (Lov) , — 

^L&v^ (Lof f) LDDilOTFT^^^^ii:^^ 

& o 

[0 0 9 7] 
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[0 0 9 8] 

[HJfeO^® 9 ] 

[0 0 9 9] 

015 (A) K*3V>T, *«7 0 llt:TWI7 0 2 ^Mt^o h 
IS7 6 1 ^'J7T>, ^nA, *>^f->^#«, XtiitL^ 

[0 10 0] 

>17 0 5 My'j3>17 0 4 ^ i^ICiillt^o *SM7 0 3 
[0 10 1] 

bi 15 (b) tc7jrr«fc?^ -om^-e, ^^M^^t-cAi^^m^av 

— *fft7 6 2 7 6 3 ZmMLXV- hifc*iMO&&3£fToT &v\> I/— if 

jfeojSJH-^ifeStfv-^fKlftfMti, 08x.ti\ ^iofli-e^t^^lfflt 
^it^ti-6o 1"=5:t>*>, V— Wit 7 6 2 StIDHj^O l 0 WO !✓ — <f 

2 flWilfc (Nd:YV04^-^ CW, 5 3 2nm) a, V-^7 6 
3 ^m^j3 0W<7)V-^fH$g§|^«i:1-^^« (NdiYAGV— *f\ CW, 1.06 
4^m, TEMoo) tt^>o h««7 6 l#P-f)fc7 6 2, 7 6 3^^ 
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